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I, Nancy M. Lee, Ph.D., hereby declare: 

1 . That I am a citizen of the United States of America, residing at 1830 
Funston Avenue, San Francisco, California 94116. 

2. That I have a Ph.D. in the field of biochemistry. 

3. That my curriculum vitae is attached hereto as Exhibit A. 

4. That I am a co-inventor of the application identified above. 

5. That I have read and I am familiar with the above-identified application, 
including the Office Action dated July 25, 2007. 

6. I understand that that Examiner is alleging that the pending claims lack 
written description for the terms: 

(a) "independently validated control" or "validated control (of any kind)" 
(see, e.g., the Final Office Action at page 6); and 

(b) "...an increase in at least one cDNA in the 'sample compared to cDNA 
levels from the independently validated normal control identifies the subject as a 



candidate for the management of colorectal cancer and polyps..," (claim 57; Final 
Office Action at page 6). 

However, it is also my understanding that the Examiner states in the 
Office Action mailed September 1 1 , 2006, that the specification supports the use of 
"verified" normal counterparts (see, e.g., the Office Action of September 11, 2006). 

The controls used in the invention are "validated" or "verified" as 
normal based upon a number of factors, all of which are routine in the art, including 
symptoms of various gastrointestinal diseases and disorder (e.g., colorectal 
bleeding, tissue morphology) as well as familial history and self history (FHSH) (see, 
e.g., American Journal of Epidemiology Vol. 141, No. 9: 863-871, 1995; attached 
hereto as Exhibit B). For example, paragraph [0026] of the specification provides 
support for the risk associated with subjects having a familial or self history of 
colorectal cancer as being 3-4x higher in the population. Accordingly, one of skill in 
the art would recognize that you would not want to include, as controls, those that 
have an increase risk or predisposition to the disease you are trying to detect. 
"Verified" and "validated" are synonymous when used in conjunction to the term 
"control". A "verified control," as the Examiner indicates, is supported by the 
application and refers to a subject that prospectively or retrospectively can be 
included as a normal control subject because the subject does not have or does not 
develop a cancer or polyp and lacks FHSH of such diseases. The term "validated 
control" also refers to a subject that prospectively or retrospectively can be included 
as a normal control subject and does not have or does not develop a cancer or polyp 
and lacks FHSH of such diseases. Samples taken from such subjects are indicative 
of a control population or "normals". 

A person of ordinary skill in the art, based upon the disclosure and the 
information available in the art would recognize a "verified control" or "normal" for the 
purposes of the invention. Furthermore, although the term "validated control" is used 
in the specification (see, e.g., paragraph [0027]), the term is synonymous with 
"verified control," a term that the Examiner has indicated as supported by the 
specification. 



The Examiner also alleges that the specification lacks written 
description for identifying a subject with an increase in expression of a biomarker as 
a candidate for colorectal cancer/polyp management. The Examiner is directed to 
the claims as-filed, which indicate that a change in a biomarker identifies a subject 
as a candidate for management (see, e.g., claims 49 and 56-58). Furthermore, the 
data as originally filed (see Figures 3A and 3C) show that an increase in IL-8 and 
COX2 are associated with colorectal cancer. Thus, an increase in the biomarkers of 
SEQ ID NO:1 and 2 (as recited in claim 49 as originally filed) indicate a subject for 
colorectal cancer management. As yet further evidence, Table 1 (below) indicates 
that IL-8, COX2 and SAA1 are increased relative to controls in human subjects 
thereby providing additional evidence (data supported and contemplated in the 
specification as-filed) that such subjects are at risk of having or having colorectal 
cancer. This includes an increase in SAA1 expression as claimed in the application 
at the time of filing. 

6. I also understand the Examiner alleges that the claims are not enabled 

by the specification. For example, at page 1 0-1 1 of the Office Action mailed July 25, 

2007, the Examiner alleges that because: 

"...the state of the art was underdeveloped both with respect to the 
use of nucleic acids to diagnose and manage disorder in general, 
as well as with respect to the use of nucleic acids for the 
management of patient care and discovery of therapeutic 
interventions for CRC and colorectal polyps in particular." 

and 

...while Applicant points to support in the specification to show that 
differences in gene expression were observed for panels of 
biomarkers in the context of normal and disease tissue in both a 
mouse MIN model of colorectal polyps and in human specimens, 
the biomarker panels are not comprised of the same biomarkers 
recited in the claims." Specifically, Applicants' claim 49 is drawn to 
the use of any two from the group. . .IL-8, PTGS-2 (COX2) and 
SAA1..." 

Regarding the Examiner's first statement, the invention is an 
advancement of the technology that was previously available for the management of 
patient care. The invention identifies a number of markers indicative of colorectal 
cancer and polyps. 



Regarding the Examiner's statements at page 10 that the data does not 
support the use of any 2 of the markers selected from the group consisting of IL-8, 
COX2 and SAA1 in methods or compositions for determining colorectal cancer or 
colorectal polyps in a subject (e.g., as set forth in claim 79), I contemplated based 
upon data available that the markers used and now claimed are indicative of 
colorectal cancer and polyps. 

The development of colorectal cancer progresses through a series of 
stages. Initial morphology of the colon often appears normal, however, the data 
provided by the present application demonstrates that even in normal appearing 
mucosa of the colon, biological changes are taking place or have taken place. As 
these molecular changes occur, polyps are often produced, followed by cancerous 
lesions. Thus, it is important to identify these molecular changes in normal mucosa 
and polyps to identify the risk and development of cancerous lesions and provide 
patient care and management. In conception and reduction to practice of the 
disclosed invention, including the pending claims, a number of markers were 
identified that are useful for measuring the morphologically unseen, yet important 
changes, of the mucosa. Those markers included the polynucleotide and 
polypeptides listed in table of Figure 1 (these markers included IL-8, COX2 and 
SAA1). The original claimed invention includes a panel of these markers, as well as 
others. It is my understanding that the claimed invention was restricted to certain 
markers by the Patent Office for purposes of searching. 

In further support of the invention as originally claimed and disclosed, 
as well as currently claimed, I provide the following additional data. This data 
corroborates and supports the original specification and data and the claimed 
invention. 

The following data was obtained by rectal swab of subjects during 
colonoscopy. Swabs were obtained from normal appearing mucosa about 5-10 cm 
before the rectum of the subject. The swabs were stored in either PBS alone or in a 
media comprising RNAse inhibitors. RNA was isolated from the samples and RT- 
PCR'ed using the primers identified in the specification. 



Validated controls were identified by determining the subject's family 
history and self history of cancer and the subject's own upper Gl diseases and 
disorders. In addition, morphological identification of polyps and cancerous lesions 
identified during colonoscopy were also used to categorize subjects. 

Multiple samples were obtained from each subject as described in 
paragraph 30 of the specification. In particular, 4 samples were obtained from each 
subject in the control, FHSH and polyp group. The value of "N", in Table 1, refers to 
the number of samples measured (e.g., 23 subjects x 4 samples per subject = 92). 
Each sample was measured for a number of markers, including those specifically 
identified in the application, as filed, using the primers and probes specifically 
identified in the application, as filed. 

For example, for a single control subject, four samples were obtained 
by colorectal swab. RNA was isolated and RT-PCR was performed using primers, 
as described in the specification (i.e., SEQ ID Nos: 45-88), to amplify the biomarkers 
(SEQ ID NOs:1-22) identified in the application. The process of RT-PCR is 
described in the specification at paragraphs 31-38. Each reaction also contained a 
control marker (P-actin). 

For quantitation of marker expression, the fluorescence of the SYBR 
Green dye (see, e.g., paragraph 34) bound to the PGR products was measured after 
each cycle, and the cycle numbers were recorded when the accumulated signals 
crossed an arbitrary threshold (CT value). To normalize this value, a ACT value was 
determined as the differences between the CT value for each marker and the CT 
value for p-actin or histidyl tRNA synthetase, which were repeated in each 
experiment as references and were shown not to vary significantly. For each 
marker a AACT value was determined as the difference between the ACT value for 
each individual sample and the average ACT for a gene obtained from the control 
samples. These AACT values were then used to calculated relative gene expression 
values as described in Applied Biosystems; User Bulletin 2; December 11, 1997). 
Thus, the "control" value is a AACT, a decrease in RNA between the control and a 
particular condition for a particular marker results in an increase of the AACT value 



(indicative of reduced expression). Similarly, an increase in RNA between the 
control and a particular condition for a particular marker results in a decrease of the 
AACT value. Accordingly, a decrease in a AACT value is indicative of an increase in 
maker expression and an increase in AACT value is indicative of a decrease in 
maker expression. Looking at Table 1, for example, IL-8 in the control group has a 
AACT of 0.0050 and the cancer (PBS) group has a AACT of -3.191, an increase in 
IL-8 expression in the cancer group compared to control. 
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Patent 

Attorney's Docket No. 103516-000006 

The data in Table 1 , demonstrates that the markers identified in the specification 
(including those currently claimed as well as those subject to restriction requirement) 
can be used to identify subjects having colorectal cancer and polyps. In particular. 
IL-8 in the control population has AACT value of 0.0050 and in the cancer population 
(PBS) has a AACT value of -3.191 ; COX2 In the control population has a AACT value 
of -0.0016 and in a cancer population (PBS) has a AACT value of -2.2796; and SAA1 
in the control population has a AACT value of 0.0017 and in the cancer population 
(PBS) has a AACT value of -2.223. These changes in value indicate a significant 
change in expression of the makers measured by RT-PCR. 

As demonstrated by the data above, measuring at least two markers 
selected from IL-8, COX2 and SAA1 provides information regarding the subject's 
disposition and development of polyps or cancer. For example, (1) where an 
increase in IL-8 and COX2 is present in the subject compared to a control, the 
subject has or is at risk of having colorectal cancer or polyps; (2) where an increase 
in IL-8 and SAA1 is present in the subject compared to a control, the subject has or 
is at risk of having colorectal cancer or polyps; (3) where an increase in COX-2 and 
SAA1 is present in the subject compared to a control, the subject has or is at risk of 
having colorectal cancer or polyps; (4) where an increase in IL-8, COX2 and SAA1 is 
present in the subject compared to control the subject has or is at risk of having 
colorectal cancer or polyps; and (5) where an increase and then a decrease in SAA1 
is observed and an increase of IL-8 and/or COX2 is observed the subject had polyps 
and has transitioned to colorectal cancer. As indicated above, SAA1 is a biphasic 
marker meaning that it changes during disease progression; however, SAA1 is 
elevated compared to control both at the polyp and cancer stages. 

Accordingly, the data demonstrate that the measurement of any two 
biomarkers selected from IL-8, COX2 and SAA1 provide evidence of colorectal 
cancer or polyps in a subject when compared to controls (as originally indicated, 
contemplated and claimed by the present application and currently claimed). 

7. I further declare that all statements made on my own knowledge are 
true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 



Attomey'8 Docket No. 1034516-000006 
AppHcatiori No. 10/890.880 
Page 9 

Statements and the like so made are punishable by fine or Imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wHiful false 
statements may Jeopardize the vaRd'rty of the application or any patent issuing 
thereon. 



Nancy Lee (signature) 
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□ 1: Am J Epidemiol. 1995 May 1:141(9):863-71, 



How accurate is self-reported family history of colorectal 
cancer? 



Aitken J . Bain C , Ward Siskind V , MacLennan R . 

University of Queensland Medical School, Departnnent of Social and 
Preventive Medicine, Brisbane, Australia. 

Much of the evidence that supports a relation between a positive 
family history of and increased risk for colorectal cancer Is based 
on information obtained exclusively from patients. There have 
been few assessments of the accuracy of such data. The validity 
of self-reported family history of colorectal cancer was assessed 
in the course of a case-control study of colorectal adenomas 
conducted among patients aged 20-75 years who underwent 
colonoscopy in Brisbane, Australia between 1980 and 1985. 
Family histories reported by a subsample of 237 colonoscopy 
patients (74 cases and 163 controls) were compared with 
relatives' medical records and death certificates. Patients' reports 
of colorectal cancer in 90 relatives were confirmed for 70 
(77.8%; 95% confidence interval (CI) 67.8-85.9). Among 124 
reports by patients of relatives who had other abdominal cancer 
or bowel conditions, 114 (91.9%; 95% CI 85.7-96.1) were 
confirmed to be correct, while 10 (8.1%) were found to be 
colorectal cancer. Finally, 105 (99.1%; 95% CI 94.9-100.0) of a 
random sample of 106 completely negative reports by patients 
were confirmed to be correct. Overall, 77% of positive family 
histories (any positive relatives) were confirmed, and it was 
estimated that 98% of negative family histories (no positive 
relatives) were correct. Cases were slightly more accurate than 
controls In reporting both positive and negative histories among 
their relatives. By extrapolation of these results to the total 
sample of 1,244 patients in the larger case-control study, 
sensitivity of self-reported positive family history was estimated 
to be 0.87 among cases and 0.82 among controls, and specificity 
was estimated to be 0.97 In both groups. 

PMID: 7717363 [PubMed - indexed for MEDLINE] 
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